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^ #^ Alq 3 W ^12: ofl ^ ?ASLg.*] , Jitf >M ^tUtt 

°l-g-§M Alq 3 tfl^ *8&*k Alq 3 ^ ^l2 H o V ^°H ^ 7 A 

1) ^T-g- W ^^Al^lJl, ^>7l «>-§- ^ iflJf* ^ 

Sfsfir §Kr Alq 3 ^ *llS«o Vl 3# 

£ 2 

^-71 EL, ^r%%, Alq3, €*h^ #^- y o Vt 3 
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€^>#^^°11 ^ A 1 q3 W ^l^ y o v ^ {Method for manufacturing A 1 
q3 layer by ALD} 

<1> £ l£r Alq 3 ^ M-Ef^ir ^S^^cf. 

<2> 51 2-b £ ^*IM A>-g-S>^ ^*r# ^^]$\ /H^SLolcf. 

<3> 3^ ^HH IH^l^ €S SL^l*}. 

O] TZf . 

<5> £ 5b ^ ^HHl ccf^- Alq3 ^ A ^iflb 

<6> < SL^^l ^ofl rfl^f -^Jro] ^rg > 

<7> 1 : 10 : tijr-g- 

<8> 20 : ^^B] 22 : 7]% 

<9> 30 : QS- 40 : o]^ 7 ^ 
<io> 50 : £Li?- ^5L 
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^] 

<11> #^ Alq 3 ^ *\]2i ^ ^t^t ^3-^, Ji^r ^Ml^l^r 

°l-g-§r°i Alq 3 tfl^= ^tf^T 91^ Alq 3 ^ ^«o^°H 7 A 

<12> Alq 3 ^r £ l°fl S^l^L ^ 7^^ ^o^, *- 7 l EL ±. 

*\6\}A\ rflS^o] #^o]rf. yl^r ^f-ofl Alq 3 %^7] 

^ft «o^AS #efl<^ (Physical Vapor Deposition, PVD) # 

o] <g<§^ ^(Themal evaporation)^: ^-g-^tt}-. 
<b> 1<§^- yj-tg^ Alq 3 £-*r ^r-S-Sofl ^^^31, jl-^^I 7V*H 71 

<i4> £ ^sfl^l « 0 >^o] ^ ^1^^- §fl^§V7l %9l& ^ 

€7># ol-g-^H Alq 3 rfl^ ^ Alq 3 
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<16> 1) ^ ifl^l ^^Al^Jl, a o > 7 1 y>^- ^ LflJf# S.^^- HV 

-§- ^rSLS. -fr*l§Kr ^1; 

<17> 2) l£-§- ^ iflJfS iH^llEf €fi ^§>J1, ^H^l^r ^ 

<18> 3) «>-§- ^ vflJfS. 8-*!"^^ Till ^"g-Sj-al, «>-§- A] 7lfe 

^1;S 

<19> X^Rr ^ 3^ Alq 3 W ^lS y 0 v ^# ^l^W. 

<20> £ ^°1H*r, 2) T^Tll^ 3) &7)} A>o] a o > 7 ] g) ^ 

<21> 5&tb ^^H^r, ^7l 2) ^711 ^ 3) ^7111- ^ <^ £1 2S\ 

§Kr %°], *\}^$\ ^ SH^I . 

<22> IE*!: £ ^HMH^r, ^tH vfl^-^l tiV-g- 15 ~ 500VS. 

27-6 



0.1 ~ 100 S ^<?> ^tfN ^5. ^ *ll2:5q^r 

<24> 5&*1 £ ^°lH^r, W(He), ^(H 2 ), ^(N 2 ), ^>>s^(Ar) °1^<H 

<25> ^1 wfl 4>7l 3t|3J 7>^-b, 1 ~ 1000 seeing ^tAS 0.1 ~ 100s ^91 ^3 

<26> °l*HW*r £^^r ^ ^3 A oMl§>7fl 

7>^ 3^2] « 0 >^O.S. ^^§>7l -g-<^£] 7fl^# ^^§1-711 ^2]^ ^ 
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H>^^ ^ ^H°fl ^Jl, £ Tgr^<2] 7l#^ A}AVf 2.-- tfl^§>^ ^ 

^ o}^HsL £r #€^1^1 °lff T^^tb 

<27> -f^i ^- ^Hl ^ Alq 3 A]}^}7] <fti%d\ A l-g-§Rr ^ 

^1(1)1 ^^W. H 2fe ^ rt|-S Alq 3 ^S^l ^x} 

<28> -f^ vfl«-ofl ^ tg^o] y>-g- ^fla]( io)7l- ^>^€^. ol ^ 

(10) ifl^fe ^ 71^(22)* 9X^ ^^F|(20)7> trH 

eM «t-§- ^(10) ^^-S ^^5]^ ^^(20) 31 *m ^"BflS ^ 

*L*9€*}. nslJl ^t-§- ^B] ifl-fofl^ ^fl^ <a^tt ^£5. -fi-*l 

5U^r £rS. S€ ^(Si^l ^1 £7,1)71- rcj-el-A] ti>^- ^(10) tfl 

<29> M ^Wl(10)Sl Cf^- ^ollir ^(10) tfl^-S €S ^ 

^-*>7l ^ Q3. ^^£(30)°1 n>^SlJl, o]ofl oj^«l-7fl ^(10) iflJfS °1 

¥7}if ^§}7l °]2§-7Y^ ^^-^(40)^1 6 H #3. ^^-^(30)^ 

ol^7>^ ^^(40)^1 ^^r, 51 2^1 S.7-1 Q ^o], (10) <y^(A) 

27-8 



<30> 5&*b (10)^1 a ^ ^f^l^r «t-§- ^(10) tfl^-S] 7>^# ^ 

§H ^7^ ^ ^S(50)7> ^^t}. tiV-g- ^(10) i^Y^r ^f- 

s&nS. *r SU-S-^, ^3 ^T^l^ ^°fl^r ^1 

<3i> cf^S.ir £ ^loj oil rr)-^ Alq 3 W ^S 1 ^* 

<32> *];-§- ^(10) ^-^Ml a^bK20)^1 7)^(22)^ ^^Aj^lrf. 

nslJl ^ ^(10) ifl# ^£<a «];-§- £rS.sL £ ^a] 

a}HH^r Mt-g- A o V -& ~ 500 °CS §Rr yl-eJ-^^cf. a>^ 0 ]^ 

^£r, ^Rr ^ 15 ~ 25 °C ^^rh 

<33> «]:-§- ^(10) ^7> «t-§- «>-§- *M(10) 

f^H ^s]^ §>M-°H, ^-tfls. ^(10) t-fl^fs ^€ 

rf. oje^ ^Pl^r €S S^^r 5L*f- ^^°l7l xtfl^l ofl 

^^.o] -§-0] §>^, tijill^ cj-^^o] 61- ^a^I 

TT €3- &<H*1, n ^A]^ 0.1 ~ 100 S ?H 4^ 
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-§- ^tH(lO) ifl^-S ^r5L ^l¥7>i(carrier gas)^ ^1 ^€ ^ 

l^ll? ol^ 7 >^^ «];-§- ^(10)5. *l<^Rr Y^-(A)o)H 

*\sL ^«K10) tflS ^1^711 ol^ 7 >^ ^1 QS. Mr^4r 

^-5}7\) €S ifl^-ofl S|-E]# ^3*1 ^ ^ 

6 1 ne|jL c,1^7>^7> ^^-£]^r -fr^^ 1 ~ 1000 sccm( standard cubic 

centimeters per minute) °1 SjS.^- S^§>^ ?A°] ^r^^! ^r^f . 
<35> ^^*t nJ-^ofl ^pI^ ^jg. tiKg- -fla](io) tflJL ^£1^, 

7^(22) ^Hl iH^lir ^x}#o] ^AjjgcK 7}%(22) ^°\] €*r#°l 

^S^, ^^(10) vflcfl U-o> v] #o. Qg. aj.o.cfl o]^ 

* W*>3L, ol^ajo.^ o] = ^xln£ Y^r# *H&-§- #^cl ^ 

3 ^ 313] ^ ^§><^ ^ Hi (10) iflofl U-o} o|i. ^-_o ~ w. 

^tf|(10)^ 5^ ^ ^ = (50)^ ^-g-^M ^(10) vflofl ^fl§> 

#-fr* ^ ^>lr* ^7]^ ^, ^s(50)# °l-g-SM 
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(io) tin ^fl^ s.€r 7>i# -g^SH ^^-s ufl#*H ^-§- ^^1(10) t 

^Sfir ^7]§>fe ^1^-. tin} oj ig-Tg*. Aj^o] ^o] ^Jl£]^ ti>^ , # 

-fr* ^ ^f^T* ^7^ ^ cf^o] ol o_ ^ 

<37> ^ 7>^# oj^7}i ^^(40)# ^^(io) ^S. 

z>\T&x\ ^ ^h(50)s «>-§- ^^(io) vfl^-si 7i-i# ^<y*Kr 

*Vfe ^^m. °H ^ 7>iS.ir W(He), ^(H 2 ), ^(N 2 ), o>s^.( Ar ) ^ofl 
^ 1 ~ 1000 seem <?] hV#^]*H , ^1^1^ 0.1 ~ 100 3,91 ?A°] 

<38> ^(10) ^ til-g-Blxl ^ ^ ^ ^ tif^- 

^#o] 2.^ ^7]£]^, ^^&(30)# 8-^1=^1^5} Tjll 

y]-5j-^§>Cf. ^l^Bl ^ 2? d^- ^Pl^ --^O] ^ 2 7i3> ^ 

^ 51 4oll y }5>}- ^ 7>^lcf. ^, 3\ ^(hydroxy 

quinoline), 5-# 5.5.-8-^1 — ^)^sl(5-chloro-8-hydroxy quinoline), 4-^1^- 
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8-^1=^1 ^^5l(4-methyl-8-hydroxy quinoline), 5 , 7-t\ #3.5.-8-^1 H^-a] ^ 
^l(5,7-dichloro-8-hydroxy quinoline) ^°il^1 ^5]^ ^M" 0 !^. 
<39> ^-o] 8 -§lH.^-Al^^el 7fl<g «]--§- ^(10)^1 ^^h 1 ?!, 

7^(22) ^Ml <8^sq<H 51 IHMw QsL S 1 ?! ^r-g-ol 

Alq 3 ^-^ Vo l ^S-^ ^1 «>-§- €S «]:-§- Jf^-I-g: ^71 

<40 > oje^ ^-i: 1 *M#(cycle)5. «M Alq 3 €^Rr tMIS. ^€ 

nfl^l ^a]§H 7l^r ^ 0 H1 <H^*> Alq 3 ^~$r 



<4i> <>l*HH*r 5L 51- Alq 3 7> 7l^$H f^}-^ 

<42> -f^d 51 5a°il £A]^ y>5f ^-o] ? 71^(22)^1 $\*]% ^*1(10) iflefl 

# ^^-§H Mt-§- Al^l^ SL 5b <^ £Al^ wj-s}- ^-o], 71^(22) -tfofl ^^Itt €S. 
#^<2] sg*}%.o] ^^^rf. 7^(22) #°fl IH^I^ €S €a>#o] ^e)^ 

«Jr-§-5q^l ^}JL ^(10) ifl^l ^> ^ €S 5)^1 ^Cf. H^\3L 

Si 5c^l £Al^ ai-sq. Qo\ t ^ a ^tf|(10) zt 
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Alq 3 #°1 7] #(22) ^Ml ^^x}. 7l^r(22) 4H1 Alq 3 #°1 

<44> -g- 31*1-13, 7]t A o V ^l S-^ tfl^M ^£7> ^S-^ul, 

5"^^ ^ ^fl^^ 71^0]] Alq3 MVnKg- ^ ^ 

£t 71^5] -a-71 EL 7l# ^ ^|H1 rLtflS ^"<y€ *r 
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[^T L * 1] 

1) #-§" ^ ifl^l ^^Al^jl, a o > 7 1 ^ vfl^-S S.^^ tij- 

-§- -fr*l*Hr #31; 

2 ) #-g- ^ tfl^-s ^pI^ ^la ^§>ji, #-§-ai^ #31; 53 

3) #-§- ^ ^^-S 8-*!"^^ Till ^^L, *]7]Sr 

#31 

X^Rr ^r^SLS. *}~ Alq 3 W ^lS^. 

2] 

^•71 2) #31 ^ 3) #31 *}°H1, *l#-§- €S ^ *fl7l*)-*r *(| 

1 ^R 1 #3171- D] S^Sl^r Sj-*r Alq 3 ^ . 

MJt** 3] 

^1^1 &°H, 

4 v 7l 3) #31 ^r g 3^Ml, *l#-§- €S ^ -^##* ^llTl^ *fl2 s)^ 

#3171- 13 S^-Slir 3^ ^J5.S §}^r Alq 3 W . 
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4] 

^■7} 2) #7)1 ^ 3) #3l# 2S| #^-SH ^*Rr ^ ^^SLsL <s} 

Alq 3 ^ 

5] 

^1%H1 &<>H, ^-71 #-§- £rJ£^, 

15 ~ 500 °C 91 ?A^r ^ Alq3 ^ S h o V^_ 

6] 

Hsi^m^^iTrdMAD 

e e) nil ig ^--rl nil € °11 H 0 ># (TMA 1 -DMEA) 

B si tjfl ig ^^1 ^--e Bl tf)l ^o}^ (TMA1-TMA) 
Hsl ^m^^l ^-Hel ^1 (TMA1-TEA) 
H Sl *)1 H ^ *1 ^ - all H ^ # S| # ( TMA 1 -MP ) 
HbHWIH^I ^-^MslSslcl(TMAl-EP) 
HeH li <^p| ^--d\] ^ si ^1 el # (TMA 1 -EPP) 
e e) u)i ig = v) o^i ^ el (TMA 1 -EMP ) 
Ssl^m^^l^(TEAl) 
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HS] ofl Ik IH^l ^"-^ *11 H °11 € ^l- 1 ?! (TEA1-DMEA) 
Hel ^ll^} 1 ?! (TEA1-TMA) 

H si oil H ^ *1 w-H e] oil ^ oi-i^ (TEA 1 -TEA) 
H si oil ^ ^ *1 w - °11 H ^ * ^ ^ ( TE A 1 -MP ) 
HS) oil ig^nl ^-oll^sill- sl ^(TEA1-EP) 
H si oil ^ I^^M w- 6 ^ H *\ 3fl sl ^ (TEA1 -EPP) 
HSl oil ^ ^ *1 w- 6 ^ (TEA1-EMP) 

S <^<^m ^ollAl ^JS^ §1-^-^1 ?A^r ^r^SLS- i5}±± Alq 3 W 

1^*0- 7] 

^u%hi s-^^i^^ Tim 

8-^1^-^- X| si (hydroxy quinoline) 

5-#S.S-8-§lH.^-Al ^^5l(5-chloro-8-hydroxy quinoline) 
4-^11! -8-^1 H-^l ^^^l(4-methyl-8-hydroxy quinoline) 
5, 7-^1 #S.S.-8--&1H.^-a] ^^s^(5,7-dichloro-8-hydroxy quinoline) 
2-^1^-8-^1^.^! ^1^2l(2-niethyl-8-hydroxy quinoline) 
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8] 

7}n] ^nsL ^S)^ #-gr §>fe Alq 3 ^ 
Ml 1 * 9] 

0.1 ~ 100 S ^<?> *gt>H ^ ^-^3^5. Alq 3 ^ *)1 

10] 

^1 2%H1 9X ^ ^ , ^71 1 3f| ^ #7fl o]l ^ , 

^<yt*M *H^Kr ^^-S. ^ Alq 3 W ^lS^. 

[^^* 11] 

^1 2%H1 & ^ ^ , #71 ^| 1 3f| ^ #7fl o]l X\ ^ , 

M^-(He), ^(H 2 ), ^(N 2 ), o>s^(Ar) ^ °l^<>H*r 5-^1^1 ^S|^r 

tflofl #^Kr 7]-^# aflTjSHr ^^-S ^ Alq 3 ^ 
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[3^8- 12] 

1 ~ 1000 sccm^ -fr^S 0.1 ~ 100^ ^r^£]^r ^ §Kr 

Alq 3 W ^2:^ . 

13^8- 13] 

3%H1 5U. <H *\ , A oM xfl 2 3S| ^ ^1 ofl ^ ^ , 

^SKr ^^.S *>^r Alq 3 ^ ^12^. 

[3^8" 14] 

W(He), ^(H 2 ), ^(N 2 ), £>} = ^(Ar) ^-S o]^^ x]^ ^-o^ #^5^ 
^ ^°fl ^ti^Rr 7}^ ^tsH ^7]^ ^SLS. *}±r Alq 3 ^ v 

15] 

1 ~ 1000 sccm^ ^t^-S 0.1 ~ 100^ ^r^^r ?A4r ^^SlS. §>^r 
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Alq 3 ^ . 
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[£ 2] 
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[5L 3a] 



CHa — Al CHa — AI - N — CHa CHa — Al - N — CHa 

CHs^ CHs^ "^CaHs CHs""" ^CIT.s 

(a) TMA1 (b) TMAI - DMEA (c) TMA1 - TMA 



CI la — Al — N ■ — C ■'.}]: . 



CHa Al - K CI Is — A! - X 

CHa CHa 



O 



CHa C2H5 CHa C2H5 

(d) I MA! - TEA (c) TV1AI - VIP (f) TMAI - EP 



CH, O CH, O 

CIl3 — Al - N CHa — Al - N 

CHs*"" I CH.i^ I 

C2H5 C2H5: 



Cg) T.MAI - EPF (h) TMAI - EMP 
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3b] 



C211- c j 1 1 - ciia C2H5 cm 

C2H5 — Al C2H5 Al - N — CI I: CaHs — Al - X — CHs 

G2H5 C2H5 C2H5 C2H5 CHs 

(i) TEAL (j) TEAL - DMEA (k) TEAL - TMA 



C2H.H <f~A C2HS 

CaHs ^CzHs Al-N C2H5 — AL — N 

C2H0 — Al - N — C2H2, C 2H5^ I CaHs^ I 

C2H5 C2H.5 CHs C2H5 

(0 TEAL - TEA Cm) TEA1 - MP (n) TEA! - EP 



0 



Call C2H5 Q 

Calls — AL - N Calls — Al - N 

C2H5""* I CMfe"*" I 

C 1 Ho C2H5 



(o) TEAL - EPP (P) TEA I - EMP 
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4] 
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5b] 
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[5L 5e] 
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[51 5g] 
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5h] 
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